Regulation of B cell maturation and differentiation. I. Suppression of pokeweed mitogen-induced B cell differentiation by tumor necrosis factor (TNF).
Growth and differentiation of B cells into Ig-secreting plasma cells is regulated by both T cells and macrophages and/or their secreted factors. Although the regulatory role of various cell-derived factors has been examined, the involvement of the macrophage-derived factor, TNF, in human B cell growth and differentiation has not yet been investigated. In the present study we examine the role of rTNF in polyclonal B cell response of human PBL induced by PWM. The addition of rTNF at the initiation of the culture resulted in the dose-dependent inhibition of the generation of both IgG and IgM PFC. Inhibition of PFC development followed the same dose response as rTNF-mediated cytotoxicity against a TNF-sensitive tumor target. The mechanism of rTNF-mediated suppression was examined in different experimental systems. Recombinant TNF did not affect the viability or proliferation of either the T cell or B cell subpopulations, suggesting that TNF does not mediate its suppressive effect by cytotoxic mechanisms. Kinetic studies in which rTNF was added at different times after initiation of culture indicated that inhibition can be observed as late as 4 days of culture and suggested that TNF acts at a late phase of the growth and differentiation pathway of B cells. In further studies we examined the cellular level of TNF-mediated suppression. The addition of rTNF to supernatants containing helper factors and enriched B cells resulted in no inhibition, suggesting that TNF does not act at the B cell level. This was confirmed by demonstrating that rTNF does not inhibit spontaneous PFC development by the CESS B cell line. The effect of TNF on T cell subpopulations was examined by using normal or irradiated T cells, which inactivate suppressor cells. Addition of rTNF to B cells combined with either T cell population suppressed both IgG and IgM PFC development, indicating that the target cell for suppression is the T helper cell but not ruling out an effect on macrophages or the T suppressor cells. Combined, the observed results demonstrate that rTNF suppresses PWM-induced B cell differentiation without affecting B cell proliferation. TNF appears to mediate the suppression by acting directly on T helper cells or else by regulating the production of factors controlling T cell activation and lymphokine secretion.